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ALGEBRA. 

84. Proposed by B. F. YANNEY, A. M., Professor oi Mathematics, Mount Union College, Alliance, Ohio. 

On the present electoral basis, if all the electoral votes of each state are cast solid 
for one or the other of two presidential candidates, how many combinations of states are 
possible for a total of 273 votes for the winning candidate ? 

No solution of this problem has been received. 

85. Proposed by 3. M. COLAW, A. M., Monterey, Va. 
Sum the infinite series, 
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I. Solution by 6. B. M. ZERH, A. M., Ph. D., Proiessor oi Science in Chester High School, Chester, Pa. 

Let F OT =l/[n 2 (w + l) 2 (m + m) 2 ]. 
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Etc. Etc. Etc. Etc. 



[The above method is due to Mr. W. S. B. Woolhouse, F. R. A. S.] 
84 is the value required by the problem. 

II. Solution by the PROPOSER. 

As -j-+ s-+.9j-+ Ta~ + > etc ' *° infinity* equals tt 8 /6, we have 
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III. Solution by J. SCHEFFER. A. II., Hagerstown, Md. 

The series may be thrown into the form 

~2 2 '3 2 4 2 '5 s L 6 2 ^ (G-JY ( 6-7.8 \ 2 / 6.7.8.9 \ 2 ^••J' 
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where the denominators are the squares of the successive figurate numbers of 
the 6th order. Whilst the sum of the reciprocals of the figurate numbers of any 
order may be expressed by a finite expression, those of the first two orders be- 
ing excepted since their sums are infinite, the sum of the squares of the recipro- 
cals of the figurate numbers cannot so be expressed with the exception of those 
of the second order, the latter being tt 2 /6. Since, however, the series of the giv- 
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en series converges rapidly, the sum may be found within any limits of precision. 
A few terms suffice to find the sum correctly within 7 or 8 decimals. The sum 
of the series without the squares would be exactly $\. 



GEOMETRY. 

94. Proposed by EDM0ND FISH. Hillsboro, 111. 

A tower AB=a, is surmounted by a flag pole JiO=b. A point 7) is so taken in a line 
perpendicular to the foot of the tower that angle BDC is a maximum. Prove that AD is 
a mean proportional between A C and A B. 

I. Solution by 6. B. M. ZERR, A. M., Ph. D., Professor of Scienoe, East Chester High School. Chester, Pa.; 
WALTER H. DRAKE, A. M.. Professor of Mathematics, Jefferson Military College, Washington, Miss.; C. A. 
JONES, Kosciusko, Miss.; E. R. GIBSON, Wayne, Neb.; and P. S. BERG, Larimore, N. D. 

In order that /.BDC may be a maximum the line AD must be tangent to 
the circle through B, C at point D. If not let E be some 
other point in AD, and let EC cut the circle at F. 

ABFOlBEC. But lBFC--= /_BDC. 

.-. IBDC> IBEC. Q. E. D. 

.-. AC : AD=AD : AB. 

II. Solution by J. SCHEFFEH, A. M., Hagerstown, Md.; Hon. JOSIAH H. 
DRUMMOND, LL. D., Portland, Me.; W. L. HARVEY, Portland, Me., and the PRO- 
POSER. 

Describing a circle passing through B and C and tangent to AD, the angle 
BDC is measured by one-half the arc BC, whereas for any other point E the an- 
gle BEC is measured by one-half the difference of the arcs BC and FN, therefore 
by a smaller arc than BC. And since AD is tangent and ABC a secant, we have 
AD'^ACxAB. 

By the Calculus we may prove this fact thus : Denoting AD by x, we 
have 

i nr>« , ,nr\A nn a, i&nCDA—XSOiBDA 

tanBDC=tan(CDA—BDA)= 
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By differentiating, this expression is a maximum for a; 8 — a(a-|-o). 

III. Solution by EDWARD R. ROBINS, Master of Mathematics, Lawrenceville School, Lawrenceville, N. 
; and COOPER D. SCHMITT, A. M., Professor of Mathematics, University of Tennessee, Knoxyille, Tenn. 

Take A as origin, AB=a, BC=b, AD=c. 
Equation of BD is x/c+y/a—1. 
Equation of CD n*fa$y/(a + b)=l. 



